, the amount of mitochondrial protein has to be corrected for the contribution of the broken thylakoids. ChM was extracted from the mitochondrial pellet in 80% acetone and measured according to Arnon (1). Figure 1 indicates that spinach leafmitochondria oxidize glycine as substrate very rapidly with a good respiratory control.
It is established that isolated spinach leaf mitochondria are capable of oxidizing glycine, an important metabolite of photorespiration (18, 21) , and that this oxidation which is very rapid (5) is coupled to the synthesis of 3 molecules ATP (5) . During the course of glycine oxidation, 2 mol glycine are converted to 1 mol each of serine, NH3, and CO2 in a reaction catalyzed by glycine synthase and hydroxymethyltransferase (18) . The (14) , the amount of mitochondrial protein has to be corrected for the contribution of the broken thylakoids. ChM was extracted from the mitochondrial pellet in 80% acetone and measured according to Arnon (1). Figure 1 indicates that spinach leafmitochondria oxidize glycine as substrate very rapidly with a good respiratory control.
RESULTS
ADP:O ratios observed are close to 3 (see also ref. 5). Figure 2 shows the effect of oxaloacetate on the respiratory rates with glycine as substrate in spinach-leaf mitochondria. When oxaloacetate is added to state 3, a clear inhibition of the respiration rate occurs whicn is gradually reversed. Enzymic analysis showed that, during the time of inhibition, the oxaloacetate is converted to malate (results not shown), a conversion that is dependent on the intramitochondrial NADH generated during the course of glycine oxidation. These results are in good agreement with those of Douce and Bonner (3) and Woo and Osmond (20) .
It is also possible that a-ketoglutarate undergoes transamination with aspartate leading to the formation of glutamate and oxaloacetate inasmuch as the enzyme involved (glutamate-oxaloacetate transaminase, EC 2.6.1.1.) is present in the mitochondrial matrix space (for a review, see ref. 17) . Consequently, oxaloacetate thus directly formed in the matrix space would oxidize intramitochondrial pyridine nucleotides, permitting the regeneration of NAD+ for glycine decarboxylation. Under these conditions, the respiratory chain should be by-passed.
To verify this hypothesis, we followed the effect of aspartate and a-ketoglutarate on the respiratory rates with glycine as sub- strate in spinach leaf mitochondria. When added separately, aspartate and a-ketoglutarate have no effect on the rate of glycine oxidation (Fig. 3) . In contrast, addition of 2 mM ae-ketoglutarate to spinach leaf mitochondria oxidizing glycine in the presence of 5 mm aspartate slows the rate of 02 consumption considerably and vice versa (Fig. 3) . However, during the inhibition of 02 consumption induced by aspartate and a-ketoglutarate, the transformation of glycine into seine keeps going (see Fig. 5 ).
After addition of a small amount of a-ketoglutarate to mitochondria-oxidizing glycine in the presence of 5 mM aspartate, a clear inhibition of the respiration rate occurs, which is gradually reversed (Fig. 4) . The addition of twice the initial amount of aketoglutarate again causes an inhibition of the oxidation rate, and the time period during which 02 consumption is stopped is twice the first one (Fig. 4) As pointed out by Heber and Krause (10), intramitochondrial NADH can be reoxidized in vitro by the respiratory chain. However, such a situation is improbable under in vivo conditions because the cytoplasmic ATP:ADP ratio is considerable upon illumination (9) . As a matter of fact, the rate of mitochondrial electron transport is governed by the cytoplasmic phosphorylation potential (6 (Fig. 6) . However, the transport of oxaloacetate between both cell organelles via the cytoplasm is improbable inasmuch as oxaloacetate would be immediately converted into malate by the cytoplasmic malate dehydrogenase because, under conditions of continuous photosynthesis, an excess of reducing equivalents is transferred to the cytoplasm by the 3-P-glycerate/dihydroxyacetone phosphate shuttle (9, 12) . The close association observed in vivo between mitochondria and peroxisomes could perhaps facilitate the direct transport of oxaloacetate between both cell organelles.
Finally, these results raise the problem of aspartate transport into plant mitochondria. In contrast with the situation observed in animal mitochondria (13, 19) , aspartate can enter plant mitochondria sufficiently rapidly to sustain a rapid transfer of reducing equivalents out of the mitochondria. In fact, cytoplasmic aspartate concentration is high enough (16) 
